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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention. 

The subject invention relates to a hypodermic 
syringe having activation structures which enables an 
initial piercing of a barrier in the syringe and subsequent 
removal of a needle shield in response to a continuous 
motion of the activation assembly. 

2. Description of the Prior Art 

A hypodermic syringe has a syringe barrel with an 
open proximal end and an opposed distal end. A cylin- 
drical wall extends between the ends of the barrel to 
define a fluid-receiving chamber. The distal end of the 
syringe barrel includes a passage for fluid communica- 
tion with the chamber. A needle cannula may be 
mounted to the distal end of the barrel and a needle 
shield may be removably mounted over the needle can- 
nula to protect the needle before use. The hypodermic 
syringe also has a plunger in sliding fluid-tight engage- 
ment with the cylindrical wall of the chamber. Movement 
of the plunger toward the distal end of the syringe barrel 
urges fluid in the chamber toward the needle cannula. 

Many hypodermic syringes are pre-filled with a fluid 
that must be isolated in the syringe barrel to prevent 
contamination of the fluid. The prior art includes hypo- 
dermic syringes that achieve this isolation with a barrier 
between the chamber and the needle cannula. These 
prior art hypodermic syringes may include a needle 
cannula with a proximally facing point for piercing the 
barrier and enabling fluid in the chamber to communi- 
cate with the needle cannula. Some prior art hypoder- 
mic syringes use the needle shield for moving the 
needle cannula in a proximal direction to pierce the bar- 
rier. Thus, a health care worker may urge a prior art 
needle shield in a proximal direction to cause the proxi- 
mally facing point of the needle cannula to pierce the 
barrier in the syringe barrel. 

One prior art hypodermic syringe with a needle 
shield that can initially move in an axial direction for 
piercing the barrier is shown in U.S. Patent No. 
4,639,250. 

The above-described prior art requires a first action 
by a health care worker to pierce the barrier, followed by 
a separate and distinct action to remove the needle 
shield. 

SUMMARY OF THE INVENTION 

The subject invention is directed to an activation 
assembly for a hypodermic syringe which enables a sin- 
gle efficient motion for placing the needle cannula in 
communication with fluid in the syringe barrel and for 
separating a needle shield from the syringe barrel. 


A hypodermic syringe in accordance with the sub- 
ject invention includes a syringe barrel with a proximal 
end, a distal end and a cylindrical wall extending there- 
between to define a fluid-receiving chamber. The distal 
5 end of the syringe barrel includes a passage leading to 
the chamber. However, a barrier prevents fluid in the 
chamber from flowing through the passage and out of 
the barrel. 

The hypodermic syringe further includes a needle 

io assembly which comprises a needle hub and a needle 
cannula with a proximally facing point. The hub and 
needle cannula are able to move in a proximal direction 
to pierce the barrier in the syringe barrel. A needle 
shield is mounted to the distal end of the syringe barrel 

15 for protectively shielding the needle cannula. 

The activation assembly of the subject invention 
may include cam means for guiding the needle shield 
initially in a proximal direction and subsequently in a dis- 
tal direction in response to a unidirectional rotation of 

20 the needle shield. The cam means may define an 
arrangement of cooperating cam pins and cam slots. 
For example, at least one cam pin may be defined on an 
inwardly facing surface of the needle shield, and may be 
engageable with at least one cam slot on the syringe 

25 barrel. 

The cam slot may include a locked position for lock- 
ingly but releasably engaging the cam pin and thereby 
releasably locking the needle shield in a fixed position 
relative to the syringe barrel. The locked position of the 
30 slot may be configured to resist movement of the needle 
shield relative to the syringe barrel in order to prevent 
accidentally piercing the barrier and removing the nee- 
dle shield. 

The cam slot may extend generally helically in a 

35 proximal direction from the locked position to an acti- 
vated position. The cam slot may then change direction 
to extend generally helically from the activated position 
to the distal end of the syringe barrel. With this configu- 
ration, rotation of the needle shield relative to the 

40 syringe barrel causes the cam pin to follow the cam slot 
initially in a proximal direction and then subsequently in 
a distal direction. 

As noted above, the needle hub is axially moveable 
relative to the distal end of the syringe barrel. The nee- 

45 die hub also is engageable with the needle shield. Thus, 
the initial rotation - and proximal movement of the nee- 
dle shield caused by the cam pin following the cam slot 
generates a proximal movement of the needle hub suffi- 
cient for the proximal tip of the needle cannula to pierce 

so the barrier in the syringe barrel. The continued rotation 
and distal movement of the needle shield caused by the 
cam pin following the cam slot enables separation of the 
needle shield from both the syringe barrel and the nee- 
dle hub. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of a hypoder- 
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mic syringe assembly in accordance with the sub- 
ject invention. 

Fig. 2 is a side elevational view of the syringe barrel 
shown in Fig. 1 ; 

Fig. 3 is a cross-sectional view taken along line 3-3 5 
in Fig. 2; 

Fig. 4 is a cross-sectional view taken along line 4-4 
in Fig. 3; 

Fig. 5 is a bottom plan view of the needle hub 
shown in Fig. 1 ; 

Fig. 6 is a cross-sectional view taken along line 6-6 
in Fig. 5; 

Fig. 7 is a bottom plan view of the needle shield 
shown in Fig. 1 ; 

Fig. 8 is a cross-sectional view taken along line 8-8 
in Fig. 7; 

Fig. 9 is a cross-sectional view taken along line 9-9 
in Fig. 7; 

Fig. 10 is a cross-sectional view of the assembled 
hypodermic syringe prior to piercing the barrier in 
the syringe barrel; 

Fig. 11 is a cross-sectional view similar to Fig. 10, 
but showing the syringe barrier having been 
pierced; and 

Fig. 12 is a cross-sectional view similar to Figs. 10 
and 11, but showing the needle shield being 
removed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A hypodermic syringe in accordance with the sub- 
ject invention is identified generally by the numeral 10 in 
Figs. 1 and 10-12. Hypodermic syringe 10 includes a 
syringe barrel 12, a needle assembly 14, and a needle 
shield 16. 

As shown most clearly in Figs. 1-4, syringe barrel 
12 includes an open proximal end 18, a distal end 20 
and a cylindrical wall 22 extending therebetween to 
define a fluid-receiving chamber 24. A plunger (not 
shown) can be slidingly disposed in fluid-tight engage- 
ment with the cylindrical wall 22 for urging fluid from 
chamber 24 as explained further herein. 

With reference to Figs. 3 and 4, distal end 20 of 
syringe barrel 1 2 is characterized by a tip 26 having an 
axially extending passage 28 communicating with 
chamber 24. The passage, however, is characterized by 
a fluid impervious barrier 30 intermediate the length of 
tip 26. As depicted herein, barrier 30 is unitarily molded 
with syringe barrel 1 2 to define a suitable thickness. The 
barrier may also be formed as part of a separate com- 
ponent which is attached to the syringe barrel in the 
base position as barrier 30 in this embodiment. The bar- 
rier may be made of a variety of materials such as ther- 
moplastic, thermoplastic elastomer, natural rubber, 
synthetic rubber or combinations thereof. It is preferred 
to have means for locating the needle hub in the collar 
in the position it will occupy before use of the syringe 


and to prevent the needle from contacting the barrier 
before the user decides to activate the syringe. This 
result can be accomplished by providing an interference 
or frictional fit between the needle hub and the syringe 
barrel and/or by providing specific structure to help posi- 
tion the hub in the collar. To this end tip 26 of syringe 
barrel 12 is further characterized by a generally cylindri- 
cal outer surface 32 having an annular rib 34 extending 
outwardly therefrom at a location intermediate the 
length of tip 26. Rib 34 helps define an initial mounting 
position of needle assembly 14 relative to syringe barrel 
12, as explained in greater detail below. 

The distal end of syringe barrel 12 is further charac- 
terized by a cylindrical collar 36 disposed in spaced 
concentric relationship around tip 26. Collar 36 includes 
an outer cylindrical surface 38 having outwardly extend- 
ing annular engagement ribs 40 for providing an inter- 
ference fit with needle shield 16 as explained further 
herein. 

The outer surface of collar 36 is further character- 
ized by a pair of opposed cam slots 42. As shown most 
clearly in Figs. 1 and 2, each slot 42 is of generally V- 
shape, with a closed end 44 intermediate the axial 
length of collar 36. The closed end of cam slot 42 is 
characterized by a locking detent 46 for retaining the 
needle shield in a locked position and for helping to pre- 
vent unintended movement between needle shield 16 
and syringe barrel 12. In this position, the needle shield 
cannot be removed from the barrel. Cam slot 42 
includes an activation leg 47 which extends generally 
helically in a proximal direction from closed end 44 to an 
activated position 48. Activation leg 47 of cam slot 42 is 
aligned at an angle within the range of 50° to 70° to a 
plane passing through the longitudinal axis of syringe 
barrel 12 with an angle of approximately 60°. 

Cam slot 42 further includes a shield removal leg 49 
which continues from activated position 48 generally 
helically in a distal direction to an open end 50 at the 
extreme distal end of syringe barrel 12. Shield removal 
leg 49 of cam slot 42 defines a helix generated oppo- 
sitely from the activation leg of cam slot 42. Thus, the 
cam slot defines a generally V-shape applied to cylindri- 
cal outer surface 38 of collar 36. However, in the pre- 
ferred embodiment illustrated herein, shield removal leg 
94 of cam slot 42 defines an angle of approximately 25° 
to a plane passing through the longitudinal axis of 
syringe barrel 12. 

Needle assembly 14 includes a unitarily molded 
thermoplastic needle hub 52 having opposed proximal 
and distal ends 54 and 56 respectively and a needle 
receiving aperture 58 extending axially therethrough. A 
needle cannula 60 is rigidly fixed in aperture 58 by 
epoxy or other such means. Needle cannula 60 includes 
a proximally facing point 62 projecting beyond proximal 
end 54 of hub 52 and a distally facing point 64 projecting 
beyond distal end 56 of hub 52. 

A generally cylindrical cavity 66 extends axially into 
proximal end 54 of hub 52. Cavity 66 defines an inside 
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diameter slightly greater than the outside diameter of 
cylindrical outer surface 32 of tip 26 on syringe barrel 
12. The inside diameter of cavity 66 includes circumfer- 
ential groove 67 adapted to receive annular rib 34 on 
the outer cylindrical surface of tip 26 to position the nee- 
dle hub. 

Portions of hub 52 adjacent proximal end 54 define 
an outside diameter which is less than the inside diam- 
eter of collar 36 on syringe barrel 12. However, the outer 
surface of hub 52 includes a plurality of longitudinally 
extending ribs 68 at locations spaced from proximal end 
54. 

The relative dimensions of hub 14 and the tip and 
collar at distal end 20 of syringe barrel 12 enables hub 
52 to be retained in an initial position on distal end of 
syringe barrel 12. More particularly, proximal end 54 of 
hub 52 can be telescoped into collar 36 until circumfer- 
ential groove 67 in cavity 66 engages annular rib 34 
extending around tip 26. The engagement of rib 34 with 
groove 67 prevents hub 52 from sliding distally out of its 
telescoped engagement with cylindrical collar 36. 
Simultaneously, the engagement of annular rib 34 on 
syringe tip 26 and groove 67 provides at least a tempo- 
rary restraint against further telescoped advancement 
of hub 52 over syringe tip 26. This initial position of hub 
52 on syringe barrel 1 2 places proximal tip 62 of needle 
cannula 60 a slight distance in the distal direction from 
barrier 30. 

Needle shield 16, as shown most clearly in Figs. 7- 
9, is unitarily molded from a rigid thermoplastic material 
and includes an open proximal end 70, a closed distal 
end 72 and a needle receiving chamber 74 therebe- 
tween. The outer surface of needle shield 16 is charac- 
terized by ribs 76 which facilitate gripping and rotation of 
shield 16, as explained further below. 

Needle receiving cavity 74 of the needle shield 
includes a pair of opposed cam pins 78 extending radi- 
ally inwardly and dimensioned to be received in cam 
slots 42 on the collar of syringe barrel 1 2. The cam pins 
may be generally frusto-conical or hemispherical protru- 
sions formed during molding, after molding or as sepa- 
rate parts attached after molding or forming of the 
needle shield. Needle receiving cavity 74 of needle 
shield 1 6 is further characterized by a pair of opposed 
inwardly projecting stops 82 at locations intermediate 
cam pins 78 and distal end 72 of needle shield 16. 

Hypodermic syringe 10 is assembled, as shown in 
Fig. 10, by telescoping proximal end 54 of the hub of 
needle assembly 14 into collar 36 and over tip 26 at the 
distal end of syringe barrel 12. This telescoped move- 
ment is terminated when proximal end 54 of hub 52 
engages annular rib 34 on the outer circumferential sur- 
face of syringe tip 26. Separation of hub 52 from syringe 
barrel 12 in a distal direction is prevented by frictional 
engagement between longitudinal ribs 68 and cylindri- 
cal collar 36. Thus, needle assembly 14 is temporarily 
mounted in an axial position on syringe barrel 12 where 
proximal tip 62 of needle cannula 60 is spaced slightly in 


a distal direction from barrier 30 on syringe barrel 1 2. 

Assembly of hypodermic syringe 1 0 proceeds, as 
shown in Fig. 10, by telescoping needle shield 16 over 
collar 36 until stops 82 of needle shield 1 6 engage distal 

5 end 56 of needle hub 52. Once this assembled position 
has been achieved, opposed locations on needle shield 
16 that are aligned with closed ends 44 of cam slots 42 
are staked inwardly to define cam pins 78. The cam pins 
are initially retained in closed ends 44 of cam slots 42 by 

10 the locking detents 46 in cam slots 42. The chamber of 
syringe barrel 1 2 may then be pre-f illed with an appro- 
priate solution to be injected and may be sealed by a 
plunger and piston combination or by other known 
means. The hypodermic syringe assembly will remain in 

15 this assembled and pre-filled condition until immediately 
prior to use. 

Hypodermic syringe 10 is employed by rotating 
needle shield 16 relative to syringe barrel 12. These 
rotational forces cause cam pins 78 on needle shield 16 

20 to follow cam slots 42 on the collar of syringe barrel 1 2. 
In particular, as shown most clearly in Fig. 1 1 , the initial 
rotation of needle shield 16 relative to syringe barrel 12 
will cause an axial movement of the needle shield in a 
proximal direction relative to syringe barrel 1 2. Stops 82 

25 on needle shield 1 6 engage distal end 56 of needle hub 
52 and cause needle assembly 14 to move proximally 
with needle shield 16. After sufficient cam-guided proxi- 
mal movement of needle assembly 14 and needle 
shield 16, the proximal point of needle cannula 60 will 

30 pierce through barrier 30 to provide communication 
between needle cannula 60 and chamber 24 of the 
syringe barrel. The relatively large angle of activation 
leg 47 of cam slot 42 provides a desirable mechanical 
advantage for initially urging proximal end 54 of hub 52 

35 over annular rib 34 on syringe tip 26 and continued 
mechanical advantage for urging the hub distally. Ribs 
68 of hub 52 preferably define a diameter which is 
slightly less than the inner circumferential surface of col- 
lar 36 for helping to align the needle assembly with the 

40 longitudinal axis of the barrel and to prevent any cocking 
or binding of the hub with inside surfaces of the collar. 

Continued rotational movement of needle shield 16 
causes cam pins 78 to continue following cam slots 42 
through shield removal legs 49 of the cam slots 42. In 

45 this position, needle shield 1 6 will be substantially sep- 
arated from syringe barrel 1 2 and can be freely axially 
removed therefrom. It must be emphasized that this ini- 
tial penetration of barrier 30, and the subsequent sepa- 
ration of needle shield 16 to place hypodermic syringe 

so 10 in condition for use, is achieved by simple continuous 
rotational movement of needle shield 16 relative to 
syringe barrel 12. The above described configuration of 
cam slots 42 convert this continuous rotational move- 
ment into an initial proximal movement of needle shield 

55 16 over syringe barrel 1 2 and a subsequent distal move- 
ment of needle shield 1 6 relative to syringe barrel 1 2. 

It should also be noted that in this preferred embod- 
iment the needle shield cannot be removed from the 
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barrel until the rotational movement of the needle shield 
with respect to the barrel is complete and the barrier is 
penetrated by the needle. This means to prevent 
removal of the needle shield before syringe activation is 
an important feature of the preferred embodiment. 

The embodiment described hereinabove requires 
rotation of the needle shield in a specific angular direc- 
tion with respect to the cam path or slot. However, it is 
within the purview of this invention to include a dual or 
symmetrical cam path or paths to allow the barrier to be 
pierced by rotating the needle shield either in a clock- 
wise direction or a counter-clockwise direction with 
respect to the barrel. 

The preferred embodiment described hereinabove 
includes a cam path or slot described on the outer cylin- 
drical surface of collar 36 of barrel 12, and a cam pin or 
follower 78 on the inside of the needle shield. It is also 
within the purview of this invention to include the cam 
path inside the needle shield and the cam pin or follower 
on the outside of the collar. In addition, it is also within 
the scope of this invention how the cam path on the 
inside of the barrel collar and the needle shield having 
cylindrical structure sized to fit within the collar and con- 
taining an outwardly directed cam follower or pin, or the 
reverse of this structure where the pin or cam follower 
projects inwardly from the collar and the needle shield 
contains an outwardly facing cam path which accepts 
the pin or follower. 

Claims 

1. A hypodermic syringe having a syringe barrel with 
opposed proximal and distal ends and a fluid- 
receiving chamber therebetween, a passage 
extending through said distal end for communica- 
tion with said chamber, and a pierceable barrier for 
blocking fluid flow through said passage, a needle 
cannula mounted to said distal end of said syringe 
barrel and being selectively movable in a proximal 
direction for piercing said barrier, a needle shield 
mounted to said syringe barrel for covering said 
needle cannula, said syringe including an activation 
assembly comprising: 

first and second cooperating cam means dis- 
posed respectively on said syringe barrel and 
said needle shield, said cam means being 
responsive to unidirectional rotation of said 
needle shield relative to said syringe barrel for 
initially moving said needle shield and said 
needle cannula in said proximal direction suffi- 
ciently for piercing said barrier and for subse- 
quently moving said needle shield in a distal 
direction for separating said needle shield from 
said syringe barrel. 

2. The syringe of Claim 1, wherein said first cam 
means is a cam slot on a selected one of said 


syringe barrel and said needle shield, and wherein 
said second cam means is a cam pin on a selected 
other of said syringe barrel of said needle shield 
dimensioned for slidable engagement in said cam 
5 slot. 

3. The syringe of Claim 2, wherein said cam slot is 
disposed on said syringe barrel and wherein said 
cam pin is disposed on said needle shield. 

10 

4. The syringe of Claim 3, wherein said cam slot 
includes an activation leg extending generally heli- 
cally in a proximal direction from a closed end to an 
activated position, and a shield removal leg extend- 

15 ing generally helically from said activated position 
to said distal end of said syringe barrel. 

5. The syringe of Claim 4, wherein said closed end of 
said cam slot includes a locking detent for prevent- 

20 ing axial movement of said needle shield relative to 
said syringe barrel in response to axial forces 
exerted thereon. 

6. The syringe of Claim 4, wherein said syringe barrel 
25 is generally cylindrical and includes a longitudinal 

axis, said activation leg of said cam slot being 
aligned to a plane through said longitudinal axis at 
an angle in the range of about 50° to 70° for achiev- 
ing efficient mechanical advantage for piercing said 
so barrier. 

7. The syringe of Claim 6, wherein said shield removal 
leg of said cam slot is aligned to said plane at an 
angle less than said activation leg for achieving effi- 

35 cient separation of said needle shield from said 
syringe barrel. 

8. The syringe of Claim 2, wherein said cam pin is 
defined by an inwardly formed protrusion on said 

40 needle shield. 

9. The syringe of Claim 1 further comprising an 
inwardly extending stop on said needle shield for 
urging said needle cannula in a proximal direction 

45 for piercing said barrier. 

10. The syringe of Claim 1 further comprising means 
for preventing distal movement of said needle can- 
nula after piercing said barrier, such that said nee- 

50 die cannula remains fixedly mounted to said 
syringe barrel after removal of said needle shield. 

Patentanspriiche 

55 1 . Hypodermische Spritze, die folgende Komponen- 
ten hat: eine Spritzentrommel mit gegenuberliegen- 
den proximalen und distalen Enden und einer 
dazwischenliegenden fluid-aufnehmenden Kam- 
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mer, einen Durchgang, der durch das distale Ende 
verlauft, zur Verbindung mit der Kammer und eine 
durchstechbare Sperre zum Blockieren des fluid- 
Stromes durch den Durchgang, eine Nadelkanule, 
die an dem distalen Ende der Spritzentrommel 
angebracht ist und selektiv in einer proximalen 
Richtung zum Durchstechen der Sperre bewegt 
werden kann, eine Nadelhulle, die an der Spritzen- 
trommel angebracht ist, urn die Nadelkanule zu 
bedecken, wobei die Spritze eine Aktivierungsbau- 
gruppe einschlieBt, die folgende Komponenten 
umfaBt: 

erste und zweite zusammenwirkende Nocken- 
mittel, die an der Spritzentrommel bzw. der 
Nadelhulle angeordnet sind, wobei die Nocken- 
mittel auf eine in einer Richtung laufende Dre- 
hung der Nadelhulle im Verhaltnis zur 
Spritzentrommel ansprechen, urn anfangs die 
Nadelhulle und die Nadelkanule ausreichend in 
der proximalen Richtung zu bewegen, urn die 
Sperre zu durchstechen, und urn anschlieBend 
die Nadelhulle in einer distalen Richtung zu 
bewegen, urn die Nadelhulle von der Spritzen- 
trommel zu trennen. 

2. Spritze nach Anspruch 1 , bei der das erste Nocken- 
mittel ein Nockenschlitz auf der gewahlten einen 
Komponente aus Spritzentrommel und Nadelhulle 
ist und bei der das zweite Nockenmittel ein Exzen- 
terstift auf der gewahlten anderen Komponente aus 
Spritzentrommel und Nadelhulle ist, der fur den 
Gleiteingriff in den Nockenschlitz dimensioniert ist. 

3. Spritze nach Anspruch 2, bei welcher der Nocken- 
schlitz auf der Spritzentrommel angeordnet ist und 
bei welcher der Exzenterstift an der Nadelhulle 
angeordnet ist. 

4. Spritze nach Anspruch 3, bei welcher der Nocken- 
schlitz einen Aktivierungsschenkel, der allgemein 
spiralformig in einer proximalen Richtung von 
einem geschlossenen Ende zu einer aktivierten 
Position verlauft, und einen Hullenabnahmeschen- 
kel einschlieBt, der allgemein spiralformig aus der 
aktivierten Position zu dem distalen Ende der Sprit- 
zentrommel verlauft. 

5. Spritze nach Anspruch 4, bei der das geschlossene 
Ende des Nockenschlitzes eine SperrWinke ein- 
schlieBt, urn die Axialbewegung der Nadelhulle im 
Verhaltnis zur Spritzentrommel in Reaktion auf die 
darauf ausgeubten Axialkrafte zu verhindern. 

6. Spritze nach Anspruch 4, bei welcher die Spritzen- 
trommel allgemein zylindrisch ist und eine Langs- 
achse einschlieBt, wobei der Aktivierungsschenkel 
des Nockenschlitzes mit einem Winkel im Bereich 


von etwa 50° bis 70° zu einer Ebene durch die 
Langsachse ausgerichtet ist, urn einen wirksamen 
mechanischen Vorteil beim Durchstechen der 
Sperre zu erreichen. 

5 

7. Spritze nach Anspruch 6, bei welcher der Hullenab- 
nahmeschenkel des Nockenschlitzes mit einem 
Weineren Winkel als der Aktivierungsschenkel zu 
der Ebene ausgerichtet ist, urn die wirksame Tren- 

10 nung der Nadelhulle von der Spritzentrommel zu 
erreichen. 

8. Spritze nach Anspruch 2, bei welcher der Exzenter- 
stift durch einen nach innen gebildeten Vorsprung 

15 auf der Nadelhulle definiert ist. 

9. Spritze nach Anspruch 1 , die auBerdem einen nach 
innen verlaufenden Anschlag auf der Nadelhulle 
umfaBt, urn die Nadelkanule zum Durchstechen der 

20 Sperre in einer proximalen Richtung zu driicken. 

10. Spritze nach Anspruch 1, die auBerdem Mittel 
umfaBt, urn die distale Bewegung der Nadelkanule 
nach dem Durchstechen der Sperre zu verhindern, 

25 derartig, daB die Nadelkanule nach der Abnahme 
der Nadelhulle fest an der Spritzentrommel befe- 
stigt bleibt. 

Revendications 

30 

1 . Seringue hypodermique comportant un cylindre de 
seringue avec des extremites proximale et distale 
opposees et une chambre de reception d'un fluide 
entre elles, un passage s'etendant a travers ladite 

35 extremite distale pour etablir une communication 
avec ladite chambre, et une barriere a percement 
pour bloquer I'ecoulement du fluide a travers ledit 
passage, une canule d'aiguille montee sur ladite 
extremite distale dudit cylindre de la seringue et 

40 pouvant etre deplacee selectivement dans une 
direction proximale pour percer ladite barriere, un 
protecteur d'aiguille monte sur ledit cylindre de la 
seringue pour recouvrir ladite canule d'aiguille, 
ladite seringue englobant un assemblage d'action- 

45 nement, comprenant: 

des premier et deuxieme moyens de came de 
cooperation, agences respectivement sur ledit 
cylindre de la seringue et ledit protecteur 

so d'aiguille, lesdits moyens de came etant sensi- 

bles a une rotation unidirectionnelle dudit pro- 
tecteur d'aiguille par rapport audit cylindre de la 
seringue, pour deplacer initialement ledit pro- 
tecteur d'aiguille et ladite canule d'aiguille dans 

55 ladite direction proximale, sur une distance suf- 

fisante pour percer ladite barriere et pour 
deplacer ulterieurement ledit protecteur 
d'aiguille dans une direction distale pour sepa- 
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rer ledit protecteur d'aiguille dudit cylindre de la 
seringue. 

2. Seringue selon la revendication 1, dans laquelle 
ledit premier moyen de came est une fente de came 5 
sur un element selectionne dudit cylindre de la 
seringue et dudit protecteur d'aiguille, et dans 
laquelle ledit deuxieme moyen de came est une 
goupille de came agencee sur un autre element 
selectionne dudit cylindre de la seringue et dudit w 
protecteur d'aiguille, dimensionne de sorte a 
s'engager par glissement dans ladite fente de 
came. 

3. Seringue selon la revendication 2, dans laquelle 15 
ladite fente de came est agencee sur ledit cylindre 

de la seringue et dans laquelle ladite goupille de 
came est agencee sur ledit protecteur d'aiguille. 

4. Seringue selon la revendication 3, dans laquelle 20 
ladite fente de came englobe une branche d'action- 
nement s'etendant en general de facon helicoi'dale 
dans une direction proximale, a partir d'une extre- 
mite fermee vers une position d'actionnement, et 
une branche d'enlevement du protecteur, s'eten- 25 
dant en general de fagon helicoi'dale a partir de 
ladite position d'actionnement vers ladite extremite 
distale dudit cylindre de la seringue. 

5. Seringue selon la revendication 4, dans laquelle so 
ladite extremite fermee de ladite fente de came 
englobe un cliquet de verrouillage pour empScher 

un deplacement axial dudit protecteur d'aiguille par 
rapport audit cylindre de la seringue en reponse a 
l application de forces axiales a celui-ci. 35 

6. Seringue selon la revendication 4, dans laquelle 
ledit cylindre de la seringue est generalement cylin- 
drique et englobe un axe longitudinal, ladite bran- 
che d'actionnement de ladite fente de came etant 40 
alignee avec un plan traversant ledit axe longitudi- 
nal a un angle compris entre 50° et 70°, pour etablir 

un avantage mecanique efficace en vue du perce- 
ment de ladite barriere. 

45 

7. Seringue selon la revendication 6, dans laquelle 
ladite branche d'enlevement du protecteur de ladite 
fente de came est alignee avec ledit plan a un angle 
inferieur a celui de ladite branche d'actionnement, 
pour assurer une separation efficace dudit protec- 50 
teur d'aiguille dudit cylindre de la seringue. 

8. Seringue selon la revendication 2, dans laquelle 
ladite goupille de came est definie par une saillie 
debordant vers I'interieur dudit protecteur d'aiguille. 55 

9. Seringue selon la revendication 1 , comprenant en 
outre un arret s'etendant vers I'interieur sur ledit 


protecteur d'aiguille pour pousser ladite canule 
d'aiguille dans une direction proximale, en vue du 
percement de ladite barriere. 

10. Seringue selon la revendication 1, comprenant en 
outre un moyen pour empecher un deplacement 
distal de ladite canule d'aiguille apres le percement 
de ladite barriere, de sorte que ladite canule 
d'aiguille reste montee fermement sur ledit cylindre 
de la seringue apres I'enlevement dudit protecteur 
d'aiguille. 
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FIG— 1 
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FIG— 10 



12 



13 



14 


